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$L=z_{0}+ \frac{1}{2}=\frac{T_{u}+T_{l}}{2\beta d}, \beta=\frac{T_{l}-T_{u}}{d}$
( ) $L\geq L_{0}$
$Larrow+\infty$ Oberbeck-Boussinesq
Steady solutions are obtained for heat convection problems of compressible viscous
fluids in the horizontal domain $z_{0}<z<z_{0}+1$ under the gravity with extemal forces.
They include steady solutions and stationary bifurcations (pattem formations) for the
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$\frac{\partial\rho}{\partial t}+\mathcal{R}\nabla\cdot(\rho u)=0,$
$\frac{1}{\mathcal{P}_{r}}\rho\frac{\partial u}{\partial t}-\Delta u-\frac{1}{3}\nabla(\nabla\cdot u)+\frac{\mathcal{R}}{b\gamma(m+1)}\nabla p+\frac{\mathcal{R}}{\mathcal{P}_{r}}\rho u\cdot\nabla u=\frac{\mathcal{R}}{b\gamma}\rho e_{3},$
$\rho\frac{\partial T}{\partial t}-\Delta T+\mathcal{R}(\gamma-1)p\nabla\cdot u+\mathcal{R}\rho u\cdot\nabla T$
$= \frac{2gb\gamma}{\beta_{0}c_{v}}\{D:D-\frac{1}{3}(\nabla\cdot u)^{2}\}.$
$z_{0}<z<z_{0}+1$ $T_{l}=z_{0}+1,$ $T_{u}=z_{0}$





$\mathcal{R}\nabla (\rho_{*}u_{*}) = 0,$
:
$- \triangle u_{*}-\frac{1}{3}\nabla(\nabla\cdot u_{*})+\frac{\mathcal{R}}{b\gamma(m+1)}\nabla p_{*}+\frac{\mathcal{R}}{\mathcal{P}_{r}}\rho_{*}u_{*}\cdot\nabla u_{*}$
$= \frac{\mathcal{R}}{b\gamma}\rho_{*}e_{3}+\mathcal{R}_{A}f_{e},$
:
$-\Delta T_{*}+\mathcal{R}(\gamma-1)p_{*}\nabla\cdot u_{*}+\mathcal{R}\rho_{*}u_{*}\cdot\nabla T_{*}$
$= \frac{2gb\gamma}{\beta_{)}c_{x}}\{D:D-\frac{1}{3}(\nabla\cdot u_{*})^{2}\}+\mathcal{R}\rho_{*}h_{e}.$
:
$u_{*}(z_{0})=u_{*}(z_{0}+1)=0, T_{*}(z_{0})=z_{0} T_{*}(z_{0}+1)=z_{0}+1$ .
: $\int\rho_{*}=$ constant.
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Oberbeck-Boussinesq $P*,$ $u_{*}=(u, v, w),$ $T_{*}$
$u_{*}arrow u, p_{*}arrow z^{m+1}+p, T_{*}arrow z+\theta, \rho_{*}arrow z^{m}+\rho,$
$p=$ $(z+\theta)\rho+z^{m}\theta$ $\rho=(p-z^{m}\theta)/(z+\theta)$
$\mathcal{R}\nabla\cdot((z^{m}+\rho)u) = \mathcal{R}\nabla\cdot(z^{m}u+\frac{p-z^{m}\theta}{z+\theta}u) = 0.$
$p,$ $u=(u, v, w),$ $\theta$
$\mathcal{R}(\nabla\cdot u+\frac{mw}{z}+\nabla\cdot(\frac{pu}{z^{m+1}})) = \mathcal{R}g,$





$- \triangle u-\frac{1}{3}\nabla(\nabla\cdot u)+\frac{\mathcal{R}}{b\gamma(m+1)}\nabla p-\frac{\mathcal{R}}{b\gamma}\frac{p-z^{m}\theta}{z}e_{3}$
$=- \frac{\mathcal{R}}{\mathcal{P}_{r}}z^{m}u. \nabla u +f,$















$\mathcal{R}_{m}$ $( \nabla\cdot\tilde{u}+\frac{m\tilde{w}}{z}+\nabla$ $(( \frac{L}{z})^{m-1}\frac{\tilde{p}\tilde{u}}{z^{2}}))$ $=$
. $\mathcal{R}_{m}g\approx$ , (1)
$- \Delta\tilde{u}-\frac{1}{3}\nabla(\nabla\cdot\tilde{u})+\frac{\mathcal{R}_{m}}{b\gamma(m+1)}\nabla\tilde{p}-\frac{\mathcal{R}_{m}}{b\gamma}\frac{\tilde{p}}{z}e_{3}$
$+ \frac{\mathcal{R}_{m}}{b\gamma}(\frac{z}{L})^{m-1}\theta e_{3}=-\frac{\mathcal{R}_{m}}{\mathcal{P}}(\frac{z}{L})^{m}\tilde{u}\cdot\nabla\tilde{u}+f\approx$ , (2)
$- \Delta\theta+\mathcal{R}_{m}(1-m(\gamma-1))(\frac{z}{L})^{m}\tilde{w}=-\mathcal{R}_{m}\gamma(\frac{z}{L})^{m}\tilde{u}\cdot\nabla\theta+h\approx$ , (3)
$g \approx = \frac{\tilde{u}\cdot\nabla\theta}{z}+g_{0}\approx$




$=$ $\frac{\mathcal{R}_{m}}{\mathcal{P}}$ $(( \frac{z}{L})^{m}\frac{\theta}{(z+\theta)}$ $- \frac{\tilde{p}}{L(z+\theta)})$ $\nabla$
$- \frac{\mathcal{R}_{m}}{b\gamma}\frac{\tilde{p}\theta}{z(z+\theta)}e_{3}+\frac{\mathcal{R}_{m}}{b\gamma}(\frac{z}{L})^{m-1}\frac{\theta^{2}}{(z+\theta)}e_{3}$
$+ \mathcal{R}_{m}((\frac{z}{L})^{m}\frac{z}{z+\theta}+\frac{\tilde{p}}{L(z+\theta)})f_{e}^{\sim},$
$h \approx = \mathcal{R}_{m}\gamma((\frac{z}{L})^{m}\frac{\theta}{z+\theta}-\frac{\tilde{p}}{L(z+\theta)})\tilde{u}\cdot\nabla\theta$
$- \mathcal{R}_{m}\frac{\gamma-1}{L}(\nabla\cdot(\tilde{p}\tilde{u})+\frac{m+1}{z}\tilde{p}\tilde{w}+\tilde{p}\nabla\cdot\tilde{u})$
$+ \mathcal{R}_{m} ((\frac{z}{L})^{m}\frac{\theta\tilde{w}}{(z+\theta)}- \frac{\tilde{p}\tilde{w}}{L(z+\theta)})+\mathcal{R}_{m}(\gamma-1)(\frac{z}{L})^{m+1}(L\tilde{g}_{0})$
$+ \mathcal{R}_{m}(\frac{\tilde{p}}{L(z+\theta)}-(\frac{z}{L})^{m}\frac{z}{z+\theta})\hslash_{e}$
$+ \frac{2gb\gamma}{\beta_{0}c_{v}L}(D:D-\frac{1}{3}(\nabla\cdot\tilde{u})^{2})$
$\tilde{u}=0,$ $\tilde{\theta}=0$ on $z=L- \frac{1}{2},$ $L+ \frac{1}{2}$ , (4)







$L\geq L_{0}$ $0\leq \mathcal{R}_{m}<\mathcal{R}_{c}$ Dirichelet
Hilbert-Sobolev $H^{l}=W^{l,2}$ , $l=0,1,2,3$








$\lambda\frac{p}{z^{m}}+\nabla\cdot u+\frac{mw}{z}$ $=$ $G$ , (5)
$\lambda\frac{u}{\mathcal{P}}-\Delta u-\frac{1}{3}\nabla(\nabla\cdot u)+\nabla p-\frac{(m+1)p}{z}e_{3}+\frac{\mathcal{R}_{m}}{b\gamma}(\frac{z}{L})^{m-1}\thetae_{3}$ $=$ $F,$ $(6)$






$\lambda\frac{p}{z^{m}}-\nabla\cdot u-\frac{(m+1)w}{z}$ $=$ $G^{*}$ (8)
$\lambda\frac{u}{\mathcal{P}}-\triangle u-\frac{1}{3}\nabla(\nabla\cdot u)-\nabla p+\frac{m}{z}pe_{3}+\mathcal{R}_{m}(1-m(\gamma-1))(\frac{z}{L})^{m}\thetae_{3}$ $=$ $F^{*},$ $(9)$
$\lambda\gamma\theta-\triangle\theta+\frac{\mathcal{R}_{m}}{b\gamma}(\frac{z}{L})^{m-1}w$ $=$ $H^{*}$ (10)




$\gamma=5/3,$ $c_{p}=1,$ $c_{v}=0.6,$ $m=1.4,$ $\mathcal{P}_{r}=1$
$b=0.04$ . Dirichlet zero
$L=z_{0}+ \frac{1}{2}arrow+\infty$ Rayleigh $\mathcal{R}_{c}(L)^{2}$ Oberbeck-Boussinesq
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